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Description 

[LIQUID CRYSTAL DISPLAY AND THE 
MANUFACTURING METHOD THEREOF] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92116075, filed on June 13, 2003. 
Background of Invention 

[0002] Field of Invention 

[0003] jhis invention relates to a liquid crystal device and the 
manufacturing method thereof. Moreover, this invention 
particularly relates to a liquid crystal device and manufac- 
turing method for simultaneously forming conductive 
and/or insulating walls using Thin Film Transistor (TFT) 
Deposition as well as pixel electrode therein. 

[0004] Description of Prior Art 

[0005] The present liquid crystal device process comprises form- 
ing of Thin Film Transistor (TFT), Liquid Crystal Device 
(LCD) panel, and liquid crystal module. Common TFT 



structure includes gate metal layer, semiconductor layer 
(wherein semiconductor layer includes gate insulating 
layer, amorphous crystalline layer, and a n+ doping layer), 
source/drain metal layer, and passivation layer. The form- 
ing of TFT process includes repeated rinsing, deposition, 
yellow light exposure, developing, etching, and lift-off. 
Take gate metal layer for example, a substrate is rinsed 
firstly, followed by depositing a metal layer on substrate 
surface, coating photoresist on the metal layer, exposed 
under light, developing away the unwanted pattern, etch- 
ing for desired pattern, and finally lift off the photoresist 
to form a gate metal layer. Continue on next mask ac- 
cordingly. 

[0006] The process of forming a LCD panel mainly comprises One 
Drop Fill process, i.e. ODF process, as shown in FIG. 1A. A 
sealant, an Ultraviolet sealant (UV sealant) for example, is 
applied to a substrate Al in an enclosed form, and liquid 
crystal is dropped from a liquid crystal dispenser to the 
enclosed area as shown in FIG. IB. After forming a uni- 
form liquid crystal layer A4, take another substrate A2 to 
bond to substrate Al that has the liquid crystal layer A4, 
and continue toirradiate (ultraviolet light, for example) the 
sealant A3 so as to adhere the two substrates Al and A2 



together (as shown in FIG. 1C). After an annealing pro- 
cess, the procedure is ultimately done. 

[0007] However, the drawback to this technique is, some part of 
the liquid crystal layer A4 would be exposed to lighting 
when irradiating sealant A3 in order to adhere substrates 
Al to A2, thus liquid crystal suffers from degradation. 

[0008] Moreover, the liquid crystal layer A4 thatcontacts with the 
sealant A3 is possibly contaminated, which also down- 
gradesdisplay quality. 

[0009] | n order to avoid contact contamination between the liq- 
uid crystal A4 and the sealant A3, the US patent US 
6,219,126 discloses a method using coating or lithogra- 
phy techniques for building an enclosed liquid crystal wall 
structure that is made of acrylic resin or silicone. Never- 
theless, the structure requires excess materials and steps 
that complicate the process. 

[0010] jp patent JP2001-222017 as well discloses that in order to 
implement liquid crystal wall equivalency, a pigment-layer 
of deposited CF (color filter) substrate is used (as shown 
in FIG. 3). Yet in order to avoid liquid crystal degradation 
caused by ultraviolet lighting, masking effect has to be 
tied with pigment color as well as concentration control 
thereof. 



[0011] Another prior art as shown in FIG. 4, a liquid crystal device 
comprises a TFT substrate Bl and a Color Filter (CF) sub- 
strate B2 in parallel witha liquid crystal layer B3 therebe- 
tween. When TFT substrate Bl that is voltage driven has a 
potential difference from CF substrate B2, the transmit- 
tance of the liquid crystal molecules is manipulated by 
voltage difference thereof. Generally, the voltage applied 
to CF substrate B2 is fixed as a common voltage Vcom so 
as to vary voltage V applying to pixel electrode Bll on 
TFT (not shown) to generate a potential difference 
AV=V-Vcom. However, there is no terminal to CF sub- 
strate B2, Vcom voltage has to be provided by TFT. 

[0012] For instance, usually Vcom voltage on TFT substrate Bl is 
transmitted to CF substrate B2 through conductive adhe- 
sive B4, however, it has to be done outside of sealant B5 
by applying excess conductive adhesive B4 with an excess 
device. Obviously there is excess material cost and as well 
as the process has to be done after sealant is hardened. 

[° 013 ] In addition, as disclosed in US patent US6,404,480, a con- 
ductive spacer B6 is used to support and conduct TFT 
substrate Bl and CF substrate B2 as well as to be mixed 
with sealant B5 (as shown in FIG. 5), so as to perform con- 
ducting Vcom voltage. Yet conductive material is required 



and the process difficulty is raised and all sealant B5 is 

possibly not hardened. 
Summary of Invention 

[0014] | n order to eliminate those drawbacks of prior art tech- 
nologies, continuous efforts of researches and experi- 
ments were made so as to disclose this present invention. 

[0015] Accordingly, one object of this present invention is to 
provide a liquid crystal device and its manufacturing 
method so as to simultaneous forming liquid crystal walls 
using deposit TFT process. 

[0016] As embodied and broadly described herein, the invention 
provides a liquid crystal device (LCD), wherein the LCD in- 
cludes a top and a bottom substrate in parallel, a sealant 
with which substrates thereof forming an enclosed space, 
and a liquid crystal layer forming within the enclosed 
space. When forming TFT and pixel electrode on inner 
surface of one of the substrates, a mask at least covers 
the deposited insulating layer and/or conductive layer in 
either step that forms the deposited insulating layer and/ 
or conductive layer. Take another larger frame mask to si- 
multaneously superimpose on one of the substrates to 
form a framing space in between the two masks, whereas 
the mask material is chosen depending on the insulating 



layer and the conductive layer, that is, a conductive mate- 
rial and insulating material respectively. Continue deposi- 
tion in between the frame shape space so that deposition 
layer is formed. Remove the two masks after a predeter- 
mined period of time for deposition to form an enclosed 
liquid crystal wall so as to avoid contamination and/or 
degradation of liquid crystal. 

[0017] Another object of this present invention is to provide liq- 
uid crystal device and manufacturing method exempted 
from conductive adhesive or conductive spacer. 

[0018] jo achieve the forgoing object, this present invention is 
implemented as follows. 

[0019] a Liquid Crystal Device (LCD) is provided, wherein the LCD 
includes a top and a bottom substrate configured in par- 
allel, a sealant that forms an enclosed space with the two 
substrates, and a liquid crystal layer formed within the 
enclosed space. In either step of forming the conductive 
layer of TFT and pixel electrode on the inner surface of 
one of the substrates,. With a certain patternon an insu- 
lating mask according to the circuit design, the mask is 
removed after deposition is continued in a predetermined 
period of time. A conductive wall pattern is formed on in- 
ner surface of one of the substrates in order to conduct to 



the other substrate; or. 

[0020] a liquid crystal device is provided, wherein the LCD having 
a top and a bottom substrate in parallel, a sealant that 
forms an enclosed space with the two substrates, and a 
liquid crystal layer forming within the enclosed space. In 
either step of forming the conductive layer of TFT and 
pixel electrode on the inner surface of one of the sub- 
strates, to cover at least the deposited conductive layer 
with a mask, and apply another larger frame mask on the 
substrate simultaneously, so that frame shape spacing is 
formed in between the two masks. Notice that the mate- 
rial of the masks is insulating. Continue the deposition 
process in between the frame spacing, an enclosed con- 
ductive wall is formed after removal of the two masks in a 
predetermined period of time; or. 

[0021] a liquid crystal device is provided, wherein the LCD com- 
prises a top and a bottom substrates in parallel, a sealant 
forming an enclosed space with the two substrates, and a 
liquid crystal layer formed within the enclosed space. In 
either step of forming the insulating layer of TFT and pixel 
electrode on inner surface of one of the substrates to ap- 
ply one mask to at least cover the deposited insulating 
layer, and apply another larger frame mask to the sub- 



strate simultaneously so as to form a frame shape mask in 
between the two masks. Continue the deposition; an en- 
closed insulating wall is formed in between the two masks 
after removal of the two masks in a predetermined period 
of time to apply a mask having certain circuit pattern that 
is insulating to go on deposition, a conductive wall is built 
on the inner surface of one of the substrates after removal 
of the mask in a predetermined period of time, so as to 
conduct to another substrate; or. 
[0022] a liquid crystal device is provided, wherein the LCD com- 
prises a top and a bottom substrate in parallel, a sealant 
that forms an enclosed space with the two substrates, and 
liquid crystal layer within the enclosed space. In either 
step of forming the conductive layer of TFT and pixel 
electrode on inner surface of one of the substrates, A 
mask is applied to at leastcover the deposited layer while 
another larger frame mask is superimposed simultane- 
ously on the substrate to form frame spacing in between 
the two masks. Notice that the materials of the masks are 
insulating. Continue the deposition; an enclosed conduc- 
tive wall is deposited in between the frame spacing after 
removal of the two masks in a predetermined period of 
time. Another deposition is applied to form a conductive 



layer on the insulating layer. A certain circuit patterned on 
an insulating mask with is applied to continue deposition, 
so as to obtain a conductive wall pattern on inner surface 
of the substrate for conducting to the other substrate af- 
ter removal of the mask after a predetermined period of 
time. 

[0023] it is to be understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 

[0024] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0025] FIGs. 1A to 1C illustrate a first set of diagrams of conven- 
tional liquid crystal dropping process. 

[0026] FIG. 2 illustrates a second set of diagrams of conventional 
liquid crystal dropping process. 

[0027] FIG. 3 illustrates a first cross-sectional diagram of a con- 
ventional Liquid Crystal Display (LCD) panel. 



[0028] FIG. 4 illustrates a second cross-sectional diagram of a 
conventional LCD panel. 

[0029] FIG. 5 illustrates a third cross-sectional diagram of a con- 
ventional LCD panel. 

[0030] FIGs. 6A to 6F illustrate a first set of diagrams of forma- 
tion of LCD panel according to first preferred embodiment 
of the present invention. 

[0031] FIGs. 7 A to 7F illustrate a second set of diagrams of for- 
mation of LCD panel according to second preferred em- 
bodiment of the present invention. 

[0032] FIGs. 8A to 8F illustrate a third set of diagrams of forma- 
tion of LCD panel according to third preferred embodi- 
ment of the present invention. 

[0033] FIGs. 9A to 9F illustrate a fourth set of diagrams of forma- 
tion of LCD panel according to fourth preferred embodi- 
ment of the present invention. 

[0034] FIGs. 10A to 10F illustrate a fifth set of diagrams of for- 
mation of LCD panel according to fifth preferred embodi- 
ment of the present invention. 

[0035] FIGs. 11A to 11F illustrate a sixth set of diagrams of for- 
mation of LCD panel according to sixth preferred embodi- 
ment of the present invention. 

[0036] FIGs. 12A to 12H illustrate seventh set of diagrams of for- 



mation of LCD panel according to seventh preferred em- 
bodiment of the present invention. 

[0037] piGs. 13A to 13H illustrate eighth set of diagrams of for- 
mation of LCD panel according to eight preferred embodi- 
ment of the present invention. 

[0038] piGs. 14A to 14C illustrate another set of diagrams of for- 
mation of LCD according to one preferred embodiment of 

the present invention. 
Detailed Description 

[0039] First Embodiment of the Present Invention: As shown in 
the FIGs. from 6A to 6F, a TFT formation process is per- 
formed on a substrate 11. To be simplified, only single 
TFT is illustrated in this and the other preferred embodi- 
ments in this invention. After depositing the gate metal 
layer 17, manipulate the mask 13 to at least cover the 
gate metal layer 17, and as well superimpose another 
larger frame mask 14 on the substrate 11 simultaneously. 
A frame spacing 15 (as shown in top view diagram in FIG 
6A) is formed in between the two masks, 13 and 14. The 
materials of masks 13 and 14 are those not prone to bond 
to metal, such as insulator, or processed material so that 
it does not prone to bond to metal. Notice that manipula- 
tion of masks 13 and 14 is automated. 



[0040] As deposition is continued within the frame spacing 15 (as 
shown in FIG. 6B), an enclosed metal wall 16 is built after 
removal of the two masks 13 and 14 in a predetermined 
period of time. To accomplish the forming of the TFT (as 
shown in FIG. 6C), liquid crystal is dropped to the metal 
wall 16, and to enable to form a uniform liquid crystal 
layer 18. An ultraviolet sealant 19 is coated on periphery 
of metal wall 16 (as shown in a top view in FIG. 6D and a 
cross-sectional view in FIG. 6E) in order to be pre-sealed 
to another substrate 12. Then use UV light hardens the UV 
sealant 19 so that substrates 11 and 12 are bonded. An 
annealing process is applied so as to accomplish a liquid 
crystal display panel (as illustrated in FIG. 6F). 

[0041] The metal wall 16 is bonded to both the top and bottom 
substrates 11 and 12, thus the liquid crystal layer 18 has 
no contact to UV sealant 19 so as to avoid contamination 
of liquid crystal that causes degradation of display quality. 

[0042] Moreover, when UV light irradiates the UV sealant 19 to 

bond substrates 11 and 12 together, the formation of en- 
closed metal wall 16 entirely blocks UV light transmitting 
from either side of the two bonded substrates 11 and 12, 
thus degradation of liquid crystal is avoided. 

[0043] Furthermore, the metal wall 16 formed on the substrate 



11 contacts another substrate 12 so as to conduct sub- 
strate 11 (i.e. TFT substrate) to substrate 12 (i.e. Color 
Filter, CF substrate), as well as supports the structure, 
where conductive material, e.g. conducting adhesive or 
conductive spacer, is not necessary. 

[0044] second Preferred Embodiment: FIGs 7 A to 7F illustrate the 
formation of TFT on the surface of a substrate 21. A 
source/drain metal layer 27 is deposited following by ma- 
nipulating a mask 23 to at least cover the source/drain 
metal layer 27. Another larger frame mask 24 simultane- 
ously superimposes on substrate 21 to form a frame 
spacing 25 in between the two masks 23 and 24 (as illus- 
trated in a top view in FIG. 7A). Notice that the masks 23 
and 24 are made of materials that do not prone to bond 
to metal, insulator for example, or made of processed 
material that does not prone to bond to metal. Further- 
more, the manipulation of masks 23 and 24 is automated. 

[0045] Deposition is continued in the frame spacing 25 (as illus- 
trated in FIG 7B) and an enclosed metal wall 26 is formed 
after removal of the two masks 23 and 24 so as to com- 
plete the TFT formation process (as illustrated in FIG. 7C). 
Dropping liquid crystal to the metal wall 26 and to enable 
to form a uniform liquid crystal layer 28 is followed by 



coating UV sealant 29 along periphery of the metal wall 
26. (as illustrated in a top view diagram of FIG. 7D and a 
cross-sectional view diagram of FIG. 7E) Another sub- 
strate 22 is then adhered and processed the UV light ex- 
posure so as to take UV sealant 29 into effect, i.e. bond- 
ing substrates 21 and 22 together. The last process step 
is annealing, thereof a liquid crystal display panel is com- 
pleted (as illustrated in FIG. 7F). 

[0046] For the metal wall 26 is bonded to the top and the bottom 
substrates 21 and 22, liquid crystal layer 28 has no con- 
tact with UV sealant 29 so that contamination of liquid 
crystal and degradation of display quality are avoided. 

[0047] | n addition, while irradiating UV light to harden UV sealant 
29 in order to bond substrates 21 and 22, UV light is 
completely blocked by the bonded substrates 21 and 22 
from any side, thus degradation of liquid crystal is 
avoided. 

[0048] Moreover, the metal wall 26 formed on substrate 21 con- 
tacts another substrate 21 so as to simultaneously con- 
duct substrate (TFT substrate) to substrate 22 (CF sub- 
strate) as well as supports the structure, where conduct- 
ing adhesive or conducting spacer are not necessary. 

[0049] Third Preferred Embodiment: Referring to FIGs. 8A to 8F, a 



TFT forming process is performed on a substrate 31. After 
depositing pixel electrode layer (Indium-Tin Oxide, ITO, 
for example), manipulate a mask 33 to at least cover pixel 
electrode layer 37. Manipulating a larger frame mask 34 
to simultaneously superimpose on substrate 31, so as to 
form a frame spacing 35 between the two masks 33 and 
34 (as illustrated in top view diagram in FIG. 8A). Notice 
that materials constituting masks 33 and 34 are those not 
prone to bond to metal, such as insulator, or processed 
material that does not prone to bond to metal. Also notice 
that manipulation of masks 33 and 34 is automated. 
[0050] As deposition is continued, it is performed within the 
frame spacing 35. As the two masks 33 and 34 is re- 
moved in a predetermined period of time, an enclosed 
metal wall 36 is formed and to continue TFT formation 
process thereof (as illustrated in FIG. 8C). Liquid crystal is 
dropped in metal wall 36 and to enable to form an uni- 
form liquid crystal layer 38, UV sealant 39 is further 
coated along metal wall 36 (as illustrated in top view dia- 
gram in FIG 8D and cross-sectional diagram in FIG. 8E). 
To pre-seal with another substrate 32, and UV sealant 39 
is hardened by UV irradiation in order to bond substrates 
31 and 32 together, and an annealing step is performed 



therein to complete a liquid crystal display panel (as illus- 
trated in FIG. 8F). 

[0051] since metal wall 36 is bonded to substrates 31 and 32, 
liquid crystal layer 38 is blocked by UV sealant so as to 
avoid contamination of liquid crystal that causes degrada- 
tion of display quality. 

[0052] Furthermore, the formation of the metal wall 36 on the 
substrate 31 is to contact another substrate 32 so as to 
simultaneously conduct the substrate 31 (i.e. TFT sub- 
strate) to the substrate 32 (i.e. CF substrate) as well as to 
support the structure without conductive adhesive or con- 
ductive spacer. 

[0053] The Fourth Preferred Embodiment: Referring to the FIGs. 
9A to 9F, TFT formation process is implemented on sub- 
strate 41 therein. As semiconductor layer 47 is deposited, 
manipulate a mask 43 in order to at least cover the semi- 
conductor layer 47. Also manipulate another larger frame 
mask 44 to simultaneously superimpose on the substrate 
41. A frame spacing 45 is thus formed between the two 
masks 43 and 44 (as illustrated in the top view diagram in 
FIG. 9A). Notice that the material to the masks 43 and 44 
does not prone to bond to insulator, such as conductive 
material, or processed material that does not prone to 



bond to insulator. Also notice that manipulation of masks 
43 and 44 is automated. 

[0054] As deposition is continued, deposition is performed within 
the frame spacing 45 (as illustrated in FIG. 9B). An en- 
closed insulating wall 46 is built after removal of the two 
masks 43 and 44 in a predetermined period of time. To 
complete TFT formation process (as illustrated in FIG. 9C), 
liquid crystal is dropped to the insulating wall 46, and to 
enable to form a uniform liquid crystal layer 48. UV 
sealant 49 is coated along the periphery of the insulating 
wall 46 (as shown in a top view diagram of FIG. 9D and a 
cross-sectional view diagram of FIG. 9E) so as to pre-seal 
to another substrate 42. Then UV type sealant is hardened 
by UV irradiation so as to bond substrates 41 and 42 to- 
gether. An annealing process is exerted ultimately and 
thus a liquid crystal display panel is formed thereof (as il- 
lustrated in FIG. 9F). 

[0055] since insulating wall 46 is bonded to the substrates 41 
and 42, the liquid crystal layer 48 has no contact to the 
UV sealant 49, liquid crystal is free from contamination 
that degrades the display quality. 

[0056] Furthermore, the insulating layer 46 formed on the sub- 
strate 41 manages to support the structure similar to con- 



ventional spacer therein. 
[0057] The Fifth Preferred Embodiment: Referring to FIGs. 10A to 
10F, TFT formation process is performing on substrate 51 
therein. After a passivation layer 57 is deposited, to ma- 
nipulate a mask 53 in order to at least cover the passiva- 
tion layer 57, and also manipulate another lager frame 
mask 54 to simultaneously superimpose on the substrate 
51. A frame spacing 55 is thus formed between the two 
masks 53 and 54 (as illustrated in top view diagram FIG. 
10A). Notice that material of masks 53 and 54 does not 
prone to bond to insulator, such as conductive material, 
or processed material so as to not prone to bond to insu- 
lator. Also notice that manipulation of masks 53 and 54 is 
automated. 

[0058] As deposition is continued, deposition is performed in the 
frame spacing 55 (as illustrated in FIG. 10B). After removal 
of the two masks 53 and 54 in a predetermined period of 
time, an enclosed insulating wall 56 is built therein. In or- 
der to complete TFT formation process (as illustrated in 
FIG. 10C), liquid crystal is dropped to the insulating wall 
56 and to enable to form a uniform liquid crystal layer 58. 
UV sealant 59 is coated along periphery of the insulating 
wall 56 (as illustrated in the top view diagram of FIG. 10D 



and cross-sectional diagram of FIG. 10E) so as to pre-seal 
to another substrate 52. Then UV sealant is irradiated by 
UV light so that substrates 51 and 52 are bonded to- 
gether. An annealing step is ultimately implemented so as 
to complete a liquid crystal display panel (as illustrated in 
FIG. 10F). 

[0059] since the insulating wall 56 is bonded to the substrates 51 
and 52, the liquid crystal layer 58 has no contact to the 
UV sealant 59 so as to avoid contamination that degrades 
display quality. 

[0060] Furthermore, the insulating wall 56 formed on the sub- 
strate 51 manages to support the structure similar to a 
conventional spacer. 

[0061] The Sixth Preferred Embodiment: Referring to the FIGs. 
11A to 11F, TFT formation process is performed on a 
substrate 61. After a conductive layer 67 (gate metal layer, 
drain/source metal layer or pixel electrode layer, wherein 
gate metal layer is introduced as an example) is de- 
posited, manipulate a mask 63 that patterned with a spe- 
cific circuit design is superimposed on the substrate 51. 
Notice that material of mask 63 does not prone to bond to 
metal, such as insulator, or processed material that does 
not prone to bond to metal. Also notice that manipulation 



of the mask 63 is automated (as illustrated in FIG. 11B). 

[0062] As deposition is continued, after removal of the mask 63 
in a predetermined period of time, a pattern of conductive 
wall 64 is formed therein. In order to complete TFT for- 
mation process (as illustrated in FIG. 11C), UV sealant 66 
is coated along periphery of substrate 61, and liquid crys- 
tal is dropped to the conductive wall 64 and to enable to 
form an uniform liquid crystal layer 65. (as illustrated in 
top view diagram of FIG. 11D and cross-sectional view di- 
agram of FIG. HE). To pre-seal another substrate 62, 
then UV sealant is exposed to UV light so as to be hard- 
ened as well as bonding substrates 61 and 62 together. 
Ultimately an annealing process is performed to complete 
a liquid crystal display panel (as illustrated in FIG. 11F). 

[0063] Notice that conductive material (e.g. conductive adhesive 
or conductive spacer) is not required, for the conductive 
wall pattern 64 that is formed on substrate 61 manages to 
conduct from substrate 61 (i.e. TFT substrate) to another 
substrate 62 (i.e. CF substrate) as well as manages to 
support the structure. 

[0064] The Seventh Preferred Embodiment: Referring to FIGs. 12A 
to 12H, process of TFT formation process is performed on 
a substrate 71. After insulating layer 711 (semiconductor 



layer or passivation layer, semiconductor layer is exem- 
plary herein) is deposited, manipulate a mask 73 so as to 
at least cover the insulating layer 711, as well as manipu- 
late a larger frame mask 74 to simultaneously superim- 
pose on the substrate 71. Thus a frame spacing 75 be- 
tween the two masks 73 and 74 is implemented therein 
(as illustrated in top view diagram in FIG. 12A). The masks 
73 and 74 are not prone to bond with insulating materi- 
als, for example, a conductive material, or a processed 
material that does not bond with insulating materials. No- 
tice thattemptemp the manipulation of masks 73and 74 is 
automated. 

[0065] As deposition is continued, as well as depositing in the 
frame spacing 75 (as illustrated in FIG. 12B), an enclosed 
insulating wall 76 is formed after removal of the two 
masks 73 and 74 in a predetermined period of time. As a 
conductive layer (a source/drain metal layer or pixel elec- 
trode layer, for example) is deposited thereafter, manipu- 
late a specific patterned mask 77 (as illustrated in top 
view diagram FIG. 12C) while deposition is proceeding (as 
illustrated in FIG. 12D), a specific conducting wall pattern 
761 is formed on the substrate 71 after removal of the 
mask 77 in a predetermined of time. To complete process 



of TFT formation (as illustrated in FIG. 12E), liquid crystal 
is dropped to the insulating wall 76 and to enable to form 
a uniform liquid crystal layer 78. An UV sealant 79 is 
coated along periphery of the insulating wall 76 (as illus- 
trated in top view diagram in FIG. 12F and cross-sectional 
view diagram in FIG. 12G). To pre-seal another substrate 
72, then UV sealant 79 is exposed to UV light so as to be 
hardened as well as bonding substrate 71 and 72 to- 
gether. Lastly an annealing process is performed to com- 
plete a liquid crystal display panel (as illustrated in FIG. 
12H). 

[0066] since that the insulating wall 75 is bonded to the sub- 
strates 71 and 72, the liquid crystal layer 78 has no con- 
tact to UV sealant 79 so as to avoid contamination of liq- 
uid crystal and degradation of display quality. 

[0067] Also that conductive material (e.g. conductive adhesive or 
conductive spacer) is not necessary, for the conductive 
wall pattern that is formed on substrate 71 manages to 
conduct from substrate 71 (i.e. TFT substrate) to another 
substrate 72 (i.e. CF substrate) as well as manages to 
support the structure. 

[0068] The Eight Preferred Embodiment: Referring to FIGs. 13Ato 
13H, process of TFT formation process is performed on a 



substrate 81. After conductive layer 811 (gate metal layer 
or source/drain metal layer or pixel electrode layer, where 
gate metal layer is exemplary herein) is deposited, manip- 
ulate a mask 83 so as to at least cover the conductive 
layer 811. Also manipulate a larger frame mask 84 to si- 
multaneously superimpose on the substrate 81, thus a 
frame spacing 85 between the two masks 83 and 84 is 
formed therein (as illustrated in top view diagram in FIG. 
13A). The masks 83 and 84 are not prone to bond with 
conductive materials, for example, an insulating material, 
or a processed material that does not to bond with con- 
ductive materials. Notice that the manipulation of masks 
83 and 84 is automated. 
[0069] As deposition is continued, as well as depositing within 
the frame spacing 85 (as illustrated in FIG. 13B), an en- 
closed insulating wall 86 is built after removal of the two 
masks 83 and 84 in a predetermined period of time. As an 
insulating layer (a semiconductor layer or a passivation 
layer, for example) is deposited thereafter, to manipulate 
a specific patterned mask 87 (as illustrated in top view di- 
agram FIG. 13C) while deposition is proceeding (as illus- 
trated in FIG. 13D), a specific conducting wall pattern 861 
is formed on the substrate 81 after removal of the mask 



87 in a predetermined of time. To complete process of 
TFT formation (as illustrated in FIG. 13E), liquid crystal is 
dropped and to enable to form a uniform liquid crystal 
layer 88. An UV sealant 89 is coated along periphery of 
the conductive wall 85 (as illustrated in top view diagram 
in FIG. 13F and cross-sectional view diagram in FIG. 13G). 
To pre-seal another substrate 82, then UV sealant 89 is 
exposed to UV light so as to be hardened as well as bond- 
ing substrate 81 and 82 together. Lastly an annealing 
process is executed to complete a liquid crystal display 
panel (as illustrated in FIG. 13H). 

[0070] For the conductive wall 86 are bonded to the substrates 

81 and 82, the liquid crystal layer 88 has no contact to the 
UV sealant 89 so as to avoid liquid crystal from contami- 
nation as well as degradation of display quality. 

[° 071 ] In addition, UV sealant 89 being exposed to UV light for 
hardening as well as for bonding the substrates 81 and 
82, UV light is entirely blocked from any side of the sub- 
strates 81 and 82 for the enclosed conductive wall 86. 
(Gate metal layer or source/drain metal layer, for exam- 
ple, yet providing pixel electrode layer being ITO, merely 
conducting effect takes place instead of masking effect 
for it is light transmissive.) Thus degradation of liquid 



crystal is avoided as desired. 

[0072] Also notice that conductive material (e.g. conductive ad- 
hesive or conductive spacer) is not required, for the con- 
ductive wall pattern formed on substrate 81 manages to 
conduct voltage from substrate 81 (i.e. TFT substrate) to 
another substrate 82 (i.e. CF substrate) as well as man- 
ages to support the structure. 

[0073] The Ninth Preferred Embodiment: According to the fore- 
going embodiments and referring to the FIGs. 14A to 14C, 
UV sealant 93 optionally coats one substrate 92 such that 
the UV sealant 93 is located outside of the formed con- 
ductive/insulating wall 94 (as illustrated in FIG. 14A) as 
being bonded to another substrate 91.That is, corre- 
sponding to TFT substrate 91. Liquid crystal is then 
dropped to the conductive/insulating wall 94 and to en- 
able to form a uniform liquid crystal wall 95 (as illustrated 
in FIG. 14B). To pre-seal the two substrates 91 and 92, 
the substrate 92 and the substrate 91 are exposed to UV 
light so as to harden the UV sealant 93 as well as bonding 
the two substrates together. A last annealing process is 
performed and a liquid crystal display panel is thus com- 
pleted thereby (as illustrated in FIG. 14C). 

[0074] The shape and design of a mask (such as a photomask) 



described in this invention undoubtedly serves to be ex- 
emplary and is not necessarily limited to those in forego- 
ing preferred embodiments. Manipulation of masks is au- 
tomated by any automation equipment. The patterns on a 
mask serve to this design upon circuitry requirement, 
whereas the sealant (photo-sealant, e.g. UV sealant, IR 
sealant, or LASER sealant) also manages to bond to or to 
form space along with conductive/insulating wall. The 
formation of the conductive/insulating wall cooperates 
with any of the deposition steps that form TFT or pixel 
electrode, i.e. to form at least a single layer/wall (i.e. re- 
peated formation of two or more layers/walls of conduc- 
tive/insulating structure is possibly introduced). The 
forming steps, orders and materials arent limited to 
present invention, for example, to form a conductive/insu- 
lating layer on a conductive/insulating layer should be 
take as one step of forming a conductive/insulating layer, 
the conductive layer isnt limited to metal, the TFT forming 
process is not limited to specific masks process and so 
on. 

[0075] The advantages of the present invention. 

[0076] (i)To form the enclosed wall while to form either layer of 
TFT on the substrate so as to save additional cost of 



sealant forming process and material. 

[0077] (2)Enabling to support and conduct without using addi- 
tional conductive material such as conductive adhesive, 
conductive spacer and so on. 

[0078] (3)To prevent the liquid crystal from deterioration caused 
by irradiation of UV light. 

[0079] (4)To prevent the liquid crystal from contamination 
caused by contact with UV sealant. 

[0080] (5)The liquid crystal can be formed on either one of the 
two substrates. 

[0081] it w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention covers modifications 
and variations of this invention provided they fall within 
the scope of the following claims and their equivalents. 



